Selective up-regulation of the glial Na+-dependent glutamate transporter GLT1 by a neuroimmunophilin ligand results in neuroprotection.
Excessive accumulation of extracellular glutamate results in neuronal death. Termination of synaptic glutamate transmission and the prevention of excitotoxicity depend on rapid removal of glutamate by high affinity Na+-dependent transporters. The astroglial transporter GLT1 is the predominant subtype, responsible for the bulk of extracellular clearance and for limiting excitotoxicity. This protein is crucial in the prevention of chronic glutamate neurotoxicity, and is markedly decreased in amyotrophic lateral sclerosis (ALS). Recent studies have shown that GLT1 expression can be induced in vitro and in vivo by various factors, but little is known about the signaling pathways mediating its regulation. The FK506-binding protein (FKBP) immunophilins are ubiquitous cytosolic proteins, concentrated in neural tissue (neuroimmunophilins). GPI-1046 is a synthetic, nonimmunosuppressive derivative of FK506 shown to exert neuroprotective and neuroregenerative actions in several systems. In the present study, we demonstrated that GPI-1046 induces selective expression of GLT1 in vitro and in vivo, associated with a marked increase in DHK-sensitive Na+-dependent glutamate transport. Furthermore, treatment with GPI-1046 was shown to protect motor neurons in an in vitro model of chronic excitotoxicity, and to prolong the survival of transgenic ALS mice. These studies suggest that neuroimmunophilins can regulate GLT1 and that their ligands could serve as therapies for neurodegenerative disorders.